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Abstract. Turbine blade cross-sections of gas turbine engines are commonly designed and defined in
terms of a set of parameters such as chord length, stagger angle, trailing edge thickness, wedge angle, etc.
From a specified set of parameters, a coordinate description is generated. It is sometimes advantageous to
reverse this process and start with a set of section coordinates, then determine the set of design system
parameters which best describes that given shape. The purpose of this project was to generate an in-house
code that will match a parametrically-described airfoil to a coordinate-described target airfoil by changing
the parameters systematically through numerical optimization. The code was assembled from many pre-
existing in-house subroutines for optimization and shape generation, as well as new subroutines written
for this project. Three test-case airfoils (given in coordinates) were matched with the project’s code
through optimization and the set of design parameters was determined for each airfoil. Verification of
similarity between the matched airfoils to the target airfoils was based on three metrics: graphical overlay
of the airfoils, numeric comparisons of geometries, and comparison of computational fluid dynamic
analyses. The results show generally successful matching of all three airfoils with a few minor
discrepancies, especially around the leading edge of the airfoil. The reason for these discrepancies is
explained. Dependence on the initial condition is demonstrated in the third test-case airfoil. Future work
for improvements to airfoil shape matching through optimization is discussed. This project was
performed at an industry-leading gas turbine engine company in the Turbine Aerothermal Design group.
Itis in partial fulfillment for the degree of Master of Science in Mechanical Engineering for the author.

About the Speaker. Andrew White is completing a combined B.S. degree from Physics & M.S. degree
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